10/528675 

JC14Rec'd PCT/PTO 23 IVIAR2flOS 



0185653.ST25.txt 
SEQUENCE LISTING 

<110> Hoshino , Tatsuo 
Miyazaki , Taro 
Sugisawa, Teruhide 

<120> Aldehyde Dehydrogenase Gene 

<130> C038435/0185653 

<160> 9 

<170> Patentin version 3.3 

<210> 1 

<211> 3408 

<212> DMA 

<213> Gluconobacter oxydans 



<400> 1 
gcgactggca 


gcagcgcaac 


tatgaccact 


atggcctgcc 


gccctattgg 


atctaactga 


60 


tccagtaagc 


caccatcagc 


cggcccctgc 


gggggccggc 


tttttgcgct 


agaccccgcc 


120 


gaggtgctgt 


cgtaacctaa 


ggtcacatct 


ttacttccac 


atccgccctt 


gtcagttctg 


180 


acgtgacaaa 


ttgtcgcggt 


catgctgctg 


aatgcggatg 


ccagtcccag 


atccaagccc 


240 


gacgcaagga 


gacgtagatg 


ttacccaaat 


cattgaaaca 


taagaatggc 


gccatgcgcc 


300 


ttgtcgcagc 


ctcgaccctt 


gcgctgatga 


tcggcgcggg 


tgcccatgcg 


caggtaaacc 


360 


cggtcgaagt 


gccggtgggc 


gcgaacgaga 


cctttacctc 


gcgcgtgctg 


accaccggcc 


420 


tgtcgaaccc 


ttgggaaatc 


acctggggcc 


ccgacaatat 


gctgtgggtg 


accgagcgat 


480 


cttccggcga 


agtgacgcgc 


gtcgacccca 


ataccggcga 


gcagcaggtc 


ctgctgaccc 


540 


tgaccgattt 


cagcgtcgat 


gtgcaacacc 


agggcctact 


tggcctcgcg 


ctgcatcctg 


600 


agtttatgca 


agagagcggc 


aacgactacg 


tctatatcgt 


ctacacttat 


aacaccggca 


660 


ccgaagaagc 


gcccgatccg 


catcaaaagc 


tggtgcgtta 


tgcctatgac 


gctgccgcgc 


720 


agcagctggt 


cgatccggtt 


gatctggtcg 


caggcattcc 


cgcaggcaac 


gaccacaatg 


780 


gcggtcgcat 


caaattcgcc 


cccgatggcc 


aacacatctt 


ttacacgctg 


ggcgagcaag 


840 


gcgcgaactt 


tggcggtaac 


ttccgccgtc 


cgaaccacgc 


gcaactgctg 


ccgacgcaag 


900 


agcaggtcga 


cgcgggcgat 


tgggtcgcct 


attcgggcaa 


gatcctgcgc 


gtgaaccttg 


960 


acggcacgat 


ccccgaagac 


aaccccgaga 


tcgagggcgt 


gcgtagccat 


atctttacct 


1020 


atggccaccg 


taacccgcag 


ggcatcacct 


ttggccccga 


cggcaccatt 


tatgccaccg 


1080 


aacacggccc 


cgatacggat 


gacgagctga 


acatcatcgc 


cggcggtggc 


aactatgggt 


1140 


ggccgaatgt 


ggccggctat 


cgcgatggca 


aatcctatgt 


ctacgctgat 


tggagccaag 


1200 


cgcccgctga 


.ccagcgttac 


accggtcgcg 


ccggtatccc 


cgacaccgtg 


ccgcaattcc 


1260 


ccgagctgga attcgcgccc 


gagatggtcg 


atccgctgac 
Page 


aacctattgg 
1 


acggtggata 


1320 



t 
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atgattacga 


tttcaccgcc 


aattgcggct 


ggatctgtaa 


tccgacgatc 


gcgccttcgt 


1380 


ctgcctatta 


ctatgcggcg 


ggcgagagcg 


gtatcgcggc 


ttgggataat 


tcgatcctga 


1440 


tcccgacgct 


gaaacatggc 


ggcatctatg 


tgcagcacct 


cagcgatgat 


ggccaatctg 


1500 


tcgacggcct 


gcccgagctg 


tggttcagca 


cccagaaccg 


ctatcgcgat 


atcgagatca 


1560 


gccccgataa 


ccatgttttt 


gtggcgaccg 


acaactttgg 


cacctcggcg 


cagaaatatg 


1620 


gcgagaccgg 


ctttaccaac 


gtgctgcata 


accccggcgc 


gatccttgtc 


tttagctatg 


1680 


tcggcgagga 


tgctgcgggt 


cagaccggaa 


tgatgaccgc 


gcccgcaccg 


cagacgcaat 


1740 


acacgcaagt 


gcccgccgag 


ggtgcaggcg 


cgggcgcgac 


tgaggttgcg 


gatgtcgatt 


1800 


acgacacgct 


gttcaccgaa 


ggccagaccc 


tttatggcag 


cgcatgtgcc 


gcgtgccatg 


1860 


gtgccgctgg 


ccaaggtgcg 


cagggcccga 


cctttgtggg 


cgtgccggat 


gtgacgggtg 


1920 


acaaggacta 


ccttgcccgc 


accatcatcc 


acggttttgg 


ctatatgccg 


tcgtttgcga 


1980 


ctcggctgga 


tgacgaggag 


gttgccgcca 


tcgcgacctt 


tatccgcaac 


agctggggca 


2040 


atgacgaagg 


catcctgacc 


ccggccgagg 


ccgctgccac 


ccgctgaatg 


ctgtaaaaac 


2100 


caccctcgcc 


tgcacatcag 


gcgggggtat 


ttcatttatt 


ttcacatctg 


cctttgacat 


2160 


gtgccgctat 


cacggttaat 


gcggcccttc 


ggctgttctg 


ggtctaagcg 


ggtgtgttgc 


2220 


ccgataagag 


agacggttca 


gtccctcccg 


ccctatttag 


ggcccattta 


ggcagaatag 


2280 


ttttgactca 


tcaaaatatc 


gccgcgcctc 


tggccgcggc 


cctttcgcaa 


cgtggatatg 


2340 


aaacgctgac 


cgccgtgcag 


caagctgtgc 


ttgcgcccga 


ggctgatggc 


cgcgacctgc 


2400 


tggtgtcggc 


acagaccggt 


tcgggtaaga 


cggtggcctt 


tggtatcgca 


gtcgcgcccg 


2460 


accttttggg 


cgacgacaat 


atcctgccgc 


tgaacacgcc 


gcctgttgcg 


ctgttcatcg 


2520 


cccccacgcg 


cgagcttgcg 


ctgcaagttg 


ctcaggaact 


gacctggctt 


tacgccaatg 


2580 


caggtgccca 


gatcgcgacc 


tgcgtcggcg 


gtatggatta 


ccgcaccgag 


cgccgcgccc 


2640 


ttgcacgtct 


gccgcaaatc 


gttgtcggca 


cgcccggccg 


tctgcgcgac 


catatcgacc 


2700 


gtggcggcct 


tgacctgtcc 


gaattgcgcg 


tgaccgtgct 


ggacgaagcg 


gatgagatgc 


2760 


tcgacctcgg 


cttccgcgat 


gatctgcaat 


atatcttgca 


agccgcgccc 


gaagatcgcc 


2820 


gcacgctgat 


gttctcggcc 


accgtgccgc 


gcgagattga 


aaaactggcc 


cgcgacttcc 


2880 


aaaatgacgc 


cctgcgtctg 


gaaacccgtg 


gcgaggccaa 


gcagcacaac 


gacatcagct 


2940 


accaagcttt 


gtcggtcacc 


atgcgcgatc 


gcgaaaacgc 


cattttcaac 


atgctgcgtt 


3000 


tttatgaatc 


gcgcacggcg 


atcatcttct 


gcaagacccg 


cgccaatgtg 


aatgatctgc 


3060 


tgtcgcggat 


gagcggtcgt 


ggcttccgcg 


tggtggccct 


gtcgggcgag 


ctgtcgcaac 


3120 


aggaacgcac 


caacgcgctg 


caagcgctgc 


gtgatggccg 
Page 


cgccaacgtt 
2 


tgtatcgcga 


3180 
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ccgacgtcgc ggcgcgcggc attgacttgc cgggcctcga gctggtgatc cactacgatc 3240 

tgccgaccaa tgccgaaacc ctgctgcacc gctcgggccg taccggccgc cgggtgccaa 3300 

gggcgtctcg gcgctgatcg tcacccccgg cgatttcaaa aaagcgcagc gtttgctgag 3360 

ctttgccaaa gtgaccgcgg aatggggcaa ggcgccttcg gccgaaga 3408 

<210> 2 
<211> 609 
<212> PRT 

<213> duconobacter oxydans 
<400> 2 

Met Leu Pro Lys Ser Leu Lys His Lys Asn Gly Ala Met Arg Leu Val 
15 10 15 

Ala Ala Ser Thr Leu Ala Leu Met lie Gly Ala Gly Ala His Ala Gin 
20 25 30 

val Asn Pro val Glu val Pro val Gly Ala Asn Glu Thr Phe Thr Ser 
35 40 45 

Arg val Leu Thr Thr Gly Leu Ser Asn Pro Trp Glu lie Thr Trp Gly 
50 55 60 

Pro Asp Asn Met Leu Trp val Thr Glu Arg Ser ser Gly Glu Val Thr 
65 70 75 80 

Arg Val Asp Pro Asn Thr Gly Glu Gin Gin val Leu Leu Thr Leu Thr 
85 90 95 

Asp Phe Ser val Asp val Gin His Gin Gly Leu Leu Gly Leu Ala Leu 
100 105 110 

His Pro Glu Phe Met Gin Glu Ser Gly Asn Asp Tyr val Tyr lie Val 
115 120 125 

Tyr Thr Tyr Asn Thr Gly Thr Glu Glu Ala Pro Asp Pro His Gin Lys 
130 135 140 

Leu val Arg Tyr Ala Tyr Asp Ala Ala Ala Gin Gin Leu val Asp Pro 
145 150 155 160 

Val Asp Leu val Ala Gly lie Pro Ala Gly Asn Asp His Asn Gly Gly 
165 170 175 

Arg lie Lys Phe Ala Pro Asp Gly Gin His lie Phe Tyr Thr Leu Gly 
180 185 190 
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Glu Gin Gly Ala Asn Phe Gly Gly Asn Phe Arg Arg Pro Asn His Ala 
195 200 205 

Gin Leu Leu Pro Thr Gin Glu Gin Val Asp Ala Gly Asp Trp val Ala 
210 215 220 

Tyr Ser Gly Lys lie Leu Arg val Asn Leu Asp Gly Thr lie Pro Glu 
225 230 235 240 

Asp Asn pro Glu lie Glu Gly val Arg Ser His lie Phe Thr Tyr Gly 
245 250 255 

His Arg Asn Pro Gin Gly lie Thr Phe Gly Pro Asp Gly Thr lie Tyr 
260 265 270 

Ala Thr Glu His Gly Pro Asp Thr Asp Asp Glu Leu Asn lie lie Ala 
275 280 285 

Gly Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Arg Asp Gly 
290 295 300 

Lys Ser Tyr val Tyr Ala Asp Trp ser Gin Ala Pro Ala Asp Gin Ar 
305 310 315 32 

Tyr Thr Gly Arg Ala Gly He Pro Asp Thr val pro Gin Phe Pro Glu 
325 330 335 

Leu Glu Phe Ala Pro Glu Met val Asp Pro Leu Thr Thr Tyr Trp Thr 
340 345 350 

Val Asp Asn Asp Tyr Asp Phe Thr Ala Asn cys Gly Trp lie Cys Asn 
355 360 365 

Pro Thr lie Ala Pro Ser Ser Ala Tyr Tyr Tyr Ala Ala Gly Glu Ser 
370 375 380 

Gly lie Ala Ala Trp Asp Asn Ser lie Leu lie Pro Thr Leu Lys His 
385 390 395 400 

Gly Gly He Tyr Val Gin His Leu Ser Asp Asp Gly Gin Ser val Asp 
405 410 415 

Gly Leu Pro Glu Leu Trp Phe Ser Thr Gin Asn Arg Tyr Arg Asp lie 
420 425 430 

Glu lie ser Pro Asp Asn His val Phe Val Ala Thr Asp Asn Phe Gly 
435 440 445 
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Thr Ser Ala Gin Lys Tyr Gly Glu Thr Gly Phe Thr Asn val Leu His 
450 455 460 

Asn Pro Gly Ala He Leu Val Phe Ser Tyr val Gly Glu Asp Ala Ala 
465 470 475 480 

Gly Gin Thr Gly wet Met Thr Ala Pro Ala Pro Gin Thr Gin Tyr Thr 
485 490 495 

Gin val Pro Ala Glu Gly Ala Gly Ala Gly Ala Thr Glu val Ala Asp 
500 505 510 

Val Asp Tyr Asp Thr Leu Phe Thr Glu Gly Gin Thr Leu Tyr Gly Ser 
515 520 525 

Ala Cys Ala Ala Cys His Gly Ala Ala Gly Gin Gly Ala Gin Gly Pro 
530 535 540 

Thr Phe Val Gly Val Pro Asp val Thr Gly Asp Lys Asp Tyr Leu Ala 
545 550 555 560 

Arg Thr lie lie His Gly Phe Gly Tyr Met Pro Ser Phe Ala Thr Arg 
565 570 575 

Leu Asp Asp Glu Glu val Ala Ala lie Ala Thr Phe lie Arg Asn Ser 
580 585 590 

Trp Gly Asn Asp Glu Gly lie Leu Thr Pro Ala Glu Ala Ala Ala Thr 
595 600 605 



Arg 



<210> 3 

<211> 14 

<212> PRT 

<213> Gluconobacter oxydans 



<220> 

<221> X 

<222> (2) . . (2) 

<223> X can be any naturally occuring amino acid. 

<220> 

<221> X 

<222> (4) . . (4) 

<223> X is P or K. 

<400> 3 
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Gin xaa Asn xaa Va1 Glu va1 Pro va1 Gly Ala Asn Glu Thr 
15 10 

<210> 4 
<211> 31 
<212> PRT 

<213> Gluconobacter oxydans 
<400> 4 

Met Leu Pro Lys Ser Leu Lys His Lys Asn Gly Ala Met Arg Leu val 
15 10 15 

Ala Ala ser Thr Leu Ala Leu Met He Gly Ala Gly Ala His Ala 
20 25 30 



<210> 5 

<211> 578 

<212> PRT 

<213> Gluconobacter oxydans 

<400> 5 

Gin Val Asn Pro val Glu Val Pro val Gly Ala Asn Glu Thr Phe Thr 
1 5 10 15 

Ser Arg val Leu Thr Thr Gly Leu Ser Asn Pro Trp Glu lie Thr Trp 
20 25 30 

Gly Pro Asp Asn Met Leu Trp val Thr Glu Arg Ser ser Gly Glu val 
35 40 45 

Thr Arg Val Asp Pro Asn Thr Gly Glu Gin Gin Val Leu Leu Thr Leu 
50 55 60 

Thr Asp Phe ser val Asp val Gin His Gin Gly Leu Leu Gly Leu Ala 
65 70 75 80 

Leu His Pro Glu Phe Met Gin Glu ser Gly Asn Asp Tyr val Tyr lie 
85 90 95 

val Tyr Thr Tyr Asn Thr Gly Thr Glu Glu Ala Pro Asp Pro His Gin 
100 105 110 

Lys Leu val Arg Tyr Ala Tyr Asp Ala Ala Ala Gin Gin Leu Val Asp 
115 120 125 

Pro Val Asp Leu Val Ala Gly lie Pro Ala Gly Asn Asp His Asn Gly 
130 135 140 
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Gly Arg lie Lys Phe Ala Pro Asp Gly Gin His He Phe Tyr Thr Leu 
145 150 155 160 

Gly Glu Gin Gly Ala Asn Phe Gly Gly Asn Phe Arg Arg Pro Asn His 
165 170 175 

Ala Gin Leu Leu Pro Thr Gin Glu Gin Val Asp Ala Gly Asp Trp Val 
180 185 190 

Ala Tyr Ser Gly Lys lie Leu Arg Val Asn Leu Asp Gly Thr He Pro 
195 200 205 

Glu Asp Asn Pro Glu lie Glu Gly val Arg Ser His lie Phe Thr Tyr 
210 215 220 

Gly His Arg Asn Pro Gin Gly lie Thr Phe Gly Pro Asp Gly Thr lie 
225 230 235 240 

Tyr Ala Thr Glu His Gly Pro Asp Thr Asp Asp Glu Leu Asn lie lie 
245 250 255 

Ala Gly Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Arg Asp 
260 265 270 

Gly Lys Ser Tyr val Tyr Ala Asp Trp ser Gin Ala Pro Ala Asp Gin 
275 280 285 

Arg Tyr Thr Gly Arg Ala Gly lie Pro Asp Thr val Pro Gin Phe Pro 
290 295 300 

Glu Leu Glu Phe Ala Pro Glu Met Val Asp Pro Leu Thr Thr Tyr Trp 
305 310 315 320 

Thr val Asp Asn Asp Tyr Asp Phe Thr Ala Asn Cys Gly Trp lie Cys 
325 330 335 

Asn Pro Thr He Ala Pro ser ser Ala Tyr Tyr Tyr Ala Ala Gly Glu 
340 345 350 

Ser Gly lie Ala Ala Trp Asp Asn ser He Leu lie Pro Thr Leu Lys 
355 360 365 

His Gly Gly lie Tyr val Gin His Leu Ser Asp Asp Gly Gin Ser val 
370 375 380 

Asp Gly Leu Pro Glu Leu Trp Phe Ser Thr Gin Asn Arg Tyr Arg Asp 
385 390 395 » ' » 
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lie Glu lie Sen Pro Asp Asn His val Phe val Ala Thr Asp Asn Phe 
405 410 415 

Gly Thr Ser Ala Gin Lys Tyr Gly Glu Thr Gly Phe Thr Asn val Leu 
420 425 430 

His Asn Pro Gly Ala lie Leu val Phe Ser Tyr val Gly Glu Asp Ala 
435 440 445 

Ala Gly Gin Thr Gly Met Met Thr Ala Pro Ala Pro Gin Thr Gin Tyr 
450 455 460 

Thr Gin Val Pro Ala Glu Gly Ala Gly Ala Gly Ala Thr Glu val Ala 
465 470 475 480 

Asp val Asp Tyr Asp Thr Leu Phe Thr Glu Gly Gin Thr Leu Tyr Gly 
485 490 495 

ser Ala Cys Ala Ala Cys His Gly Ala Ala Gly Gin Gly Ala Gin Gly 
500 505 510 

Pro Thr Phe Val Gly val Pro Asp val Thr Gly Asp Lys Asp Tyr Leu 
515 520 525 

Ala Arg Thr lie lie His Gly Phe Gly Tyr Met Pro Ser Phe Ala Thr 
530 535 540 

Arg Leu Asp Asp Glu Glu val Ala Ala lie Ala Thr Phe lie Arg Asn 

545 550 555 560 

Ser Trp Gly Asn Asp Glu Gly lie Leu Thr Pro Ala Glu Ala Ala Ala 
565 570 575 

Thr Arg 



<210> 6 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<220> 

<221> r 

<222> (3).. (3) 

<223> r is g or a 
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<220> 

<221> y 

<222> (6) . . (6) 

<223> y is t/u or c 

<220> 

<221> s 

<222> (12) . . (12) 

<223> s is g or c 

<220> 

<221> b 

<222> (15).. (15) 

<223> b is g or c or t/u 

<400> 6 

carggyaacc csgtbga 



<210> 7 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<220> 

<221> y 

<222> (3).. (3) 

<223> y is t/u or c 

<220> 

<221> n 

<222> (9).. (9) 

<223> n is a or g or c or t 

<220> 

<221> tnisc_feature 

<222> (9) . . (9) 

<223> n is a, c, g, or t 

<220> 

<221> r 

<222> (12) . . (12) 

<223> r is g or a 

<220> 

<221> V 

<222> (15).. (15) 

<223> V is a or g or c 

<400> 7 

gtytcgttng crccvac 



<210> 8 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 
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<223> an artificially synthesized primer sequence 
<400> 8 

cagggtaacc cggtc 



<210> 9 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 9 

gactcgtttg cgccc 
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